t / 







1 4 MAR 2005 



(43) 

2004 ^4 ^ 22 B (22.04.2004) 




II 



II 



PCT 



(10) gf&4*l§fl§# 
WO 2004/033700 Al 



(5i) mtefttfrftm 1 : 



(21) UI&liiBIS^: 

(22) H^aKIB: 

(25) ©E^ttiilO)Wii: 

(26) mfe'Afflvmm: 



C12P 7/62, C08G 63/89 



PCT/JP2OO3/012485 



2003 ^9 £30 B (30.09.2003) 



B 



(30) @5fe«tx-^: 

t#SS2002-285864 2002 ^9^ 30 8 (30.09.2002) JP 

(7D mffiA(*m&&<±x<DmMmiz'oi\x): &mt 

^Xgftit^tt (KANEKA CORPORATION) [JP/JP]; 
T530-8288 rfcBRjfr *B£rfj 4tE*i.fi3TS2#4-^ 

Osaka (JP). 

(72) SgJfl#;fc£tf 

(75) #gBjj#/fciiIHA C^g(COL>T(7)^J: /J*JI| 

(OGAWA,Noriko) [JP/JP]; =f 655-0872 ^Iti^ #P Tta 
^7kS&gB76Tg 3 1-17 EfS Hyogo (JP). 
& = (MIYAMOTO JCenji) [JP/JP]; t 223-0062 

♦**JH*««rti *dbKS**Br2TS 3-1 3 B 
W A <g 8 101f Kanagawa (JP). /MSQ & 
it (OS A KADA,Fumio) [JP/JP]; T 700-0063 [59 ill H [59 
OjTfi *$#^Bj 1 7-7 Okayama (JP). £ 



(MATS UMOTO »Key i) [JP/JP]; T 663-8023 ffi 
grfj ±&BT 11-33 Hyogo (JP). 

(74) ttmX: MB , H(YASUTOMl,YasuoetaJ.); =f 
532-0011 *RS/& *flErti ifcJIlEffi^ft 5TS 4f 
2 O # A tf ;U Osaka (JP). 

(81) fi^U (mto): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, 
IIU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK. MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ftfem ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), =y *, T (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P v 
(AT, BE, BG, CH, CY, CZ ; DE, DK, EE, ES, EI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ftfr' (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NB, SN, TD, 'IX}). 



(54) Title: METHOD OF COAGULATING POLY-3 -H YDROX YALK ANOIC ACID 

© 

(54) ftwozfa: TK'J-3-t Kp^v7;^>ia)m^ 

m 

^ (57) Abstract: A method by which particles of a poly-3-hydroxyaJkunoic acid are coagulated to increase the particle size. The 
method of coagulating a poly-3-hydroxyalkanoic acid comprises suspending poly- 3 -hydroxy alkanoic acid particles in a hydrophilic 

^ solvent or a liquid mixture of water and a hydropliilic solvent and stirring the suspension at a temperature not higher than the boiling 
point of the suspension. 

<N 



WO 2004/033700 



PCT/JP2003/012485 



1 

5j?y -3- 1 FB^T^yH (^PHAi:^) fi# < o^ici 

Wit J: SffctH&ftJffl Lfc PHA«5dtl»«*ife , ?l4, P H A«S nf»T*> 



WO 2004/033700 PCT7JP2003/012485 

2 

itmt^m^m^^xmmir^m wmms 5-1 1 8 3 9 mmm5 

7-6 5 1 9 3 -5§-^#fi§) N i?ir*y-l/ (#M 63-198991 

88) Sfcf4^ci^^v?^--/i. (tl¥0 2-6 9 1 8 7^&n&m) h 

10 ^-fb^itX|^< ^ i^J; 1 ? PHA*#5^t LT, 0Hx.fi J. Gen. Mic 
robiology, 195 8<*fs 1 9#, p. 1 9 8 — 2 0 9 ^{4. ®{fc§^ 

mwt*ik&i&.mm-i- k y ? j>.xmm lt p HAu^Mi^^^^mt l p 

4t<&¥ 04-61638 p nA^^-t ^^mmwmmm^ 1 
is o oxz&txm&m-fzzbx-iMfcffim&f&mv, ^x^^^m^Mmm^ 

i 

20 8-502415 -S§-4H&#Rg) „ 

^s&^s:^ tup h A^w±mmi$.^0im^^-r4 iF--e$t# lt 

PHA&^it^S^fetf^fft^ftTV^ (»0 7-1 7 7 8 94fM, # 
i¥0 7-3 1 4 8 8 -!§-<k$B#Rg) 0 

25 PHA£#flti-S;fr&t>i§|g£;ftTV^ (#H?0 7-3 1 4 8 7f^f#i) „ 

£bfcTsi-$ymm\cmmfoMW*fT5^m^<^fcmm£}hx^& (b i 

oseparation, 1991#, ^2#, p. 9 5-1 0 5, 4#P*F0 7 
- 3 1 4 8 9 . 

4 fc p h A^^m&ttommm* p h 2 u 50 °c£i._lt* p h 



WO 2004/033700 PCT/JP2003/012485 

3 

11-266891 #4*tt#flfl) o 

10 aBf»**-C«ft**S*ifefcbTf4 % #5-3-1: Kn^^V- h (£AT 
PHB) $f Wf «r P H B ©MWIt T*» lTl^^t5*ft^fcS (B 
ailey, Neil A. ; G e o r g e , Neil ;Niranjan, K. 
;Varley, Julie. Biochemical Engineerin 
g group, University Reading, H Ch emE R 

15 es. Event, Eur. Conf. Young Res. Chem. Eng. 
J , (5113) , f& 2JS, Institution of Chemical E 
ngineers, 199 6f, % 1 #, p. 1 9 6-1 9 8#RS) . Wf 
7-5 0 9 1 3 1^-^^T'tt, TM-^SLfcPHB iD— 3 - t: Kn^V 
f. (3HV) (D&m-Stft (JBiTPHBV) jBSJfcfiaE£JBE2j©3K* 

20 «riWft8&AU 1 2 0~1 6 0°CTMmWW-$-Z>~t\Z. XV PHBV (Dmm&m 

25 04-264125 HWMfr<?B\ P H B-^W®#a> ^PHB Srifrffc 

Jfcti} & frfc P H B tpK*«ffi * JR* + fc&A-f £ ^ £ T\ PHB%7p 5 '^ 



WO 2004/033700 PCT/JP2003/012485 

4 

5 < 

y^«*S:sarabTPHAS:?iKfcs-&a^sfei: u-c, 2ffi<Dm<< *■ >x 

(J. Biotechnol. , 1998 *F, ^65 (2, 3) 
#, p. 1 7 3-1 8 2) tfS&lb^T&m #£:&<fb#/I-'V'*^ fiSife*^^^ 

10 PHB%ftit5^*t**iW5 (^0 5-5 0 7 4 1 . 



25 7k t t <DU&mmmm £ « p h a «£i z^zmsttttimmMuo 

cms* if) *»w**rBt*'t'5ii«s'T?fr5©^ pha©m 



WO 2004/033700 PCT/JP2003/012485 

5 



lift, P H B H^#©*SIS^iti?^ 2 , 0 0 0 <f£) &7fk-f 0 

5 0 211, lj@©PHB Hli*©j|4i^iM?I (f§m 5, 0 0 0^) 

®3(4 N puBw^mw-^it^mm^-mwi^M (§$so, ooo^) 

Ko^^T^^SUflS^i: LTfi#fc:RB;££;ftfrV^ ftflcfi«>fcr± % D-3-fc 

15 3HH) btiUcon- 3 — fc Kn*V7A'*>#i ® Aft-^H£& £f**3Hf btb5 e 
$b^s 3-tKo*V^Ptrt^-f, 3-t Fp^fl"- K 3-fcK 

20 ^tLT3HH^tft#^ 0ijx.fc£x 3HB t 3 HHt©2^#I^<i: (P 
HBH) (Ma c r om o 1 e c u 1 e s , 2 8, 4 8 2 2-48 2 8 (1 9 9 
5) ) £fcH x 3HBiD-3-fc KPdri/^H/-V ©T3HV) t3HH 
£ (O 3 jfc£*2-g-ft (PHBVH) (#il2 7 7 7 5 7t, W0 8-2 8 
9 7 9 7f) t>K mbtl%tfV^XT/\s(DM&(Dffifrtb3:*>1&1tl,\/\ i.^^3 

25 HBi: 3 HH© 2^*MP HB H^f 5^ / y b<Dm.f&& 

l£ov^te#t;:lS^£3x5t<OT'f-£ftv^ 3 f£i~9 9-=Evu-%i 

^ofcjSafi£Jfc<D&<DdS#ii-?fc5 0 3 H B <fc 3 H V <h 3 HH b<OS ffcft^ 

JvS&WCFi&V^ 01Jx.Fi> 3 H B 5/ }• o^itt 1 ~ 9 5 *^%, 3 HV 



WO 2004/033700 PCT/JP2003/012485 



=l—v h co-^Ikkj: l ~ 9 6^/^%^ 3 HH^.- ? h- <D<&Ate l ~ 3 o*e/u%k\^ 

5 /K 2—zf?/—JV^ i s o —~f&/—JV^ / — /K ^-^f-y—zK -^7° 

=■ b V Attn ¥<D~ V JJ /WIS. ^/W/frA-^T 5 K-^T-fe f7U** i£<DT § K 

10 tt % *&/ — /K =^9/—jv, 1 — :/ n aV — /K 2— :/n/>V— /K \—-f# 
/ — /K 2-79/*- /K i so-7*^;-/K Ti?I>>\ ^ ^>v^;vfr h >\ 

^tt^ffi^if^b0iST»fc5 o U<tt. y^/— /K ^-9 / — /K 1 

*fc. &$t<|15 0 0 g/L£(T, J:t)»*U< f*3 0 0 g/L£TF, $ felC 

20 KI12 0 0 g/L^TTr&S. PHAfcfleaJJBiBfcii^Si^ ^«8^o^ 

i>?»*L.< W:2 0% v/v£Ui-e&£ 0 



WO 2004/033700 PCT/JP2003/012485 

7 

oicgUras#t:UV\&s s «afc<oS»*tt©ftj*S*»6>v ^©^©a^wi^fl^fai? 
Mill, ft3K3p*&l8:«as 20^ m Sk _t, ^L<I45 0m mBJLL» ± 19 u < 

«|3|Z*&eS«S 1 0 0 0m m£XT. &SL<ft50 0fi m£*T©^fr £#3 ^ £ 
W <E>^fe#?fe«:, fS^* Cio Tgl^ $ ftfc Mflfttt&raftrt* b 

20 ft^MflX^tvf:: P H A^^«r^^0^^@25.t)«^^#J^(D{{!LP 

V\ ■esj^.fiT^ D y^^Ji (Alcaligenes)* 7/1-;* h-7l (R 
a 1 s t o n i a ) „ V-.3. £ F*t^I (Pseudomonas) \ yK^/VJX 
m (Baci 1 lus) N ry 5— JH (Azotobacter) % 



WO 2004/033700 PCT/JP2003/012485 

8 

/Vf^7l (Nocardia) N T^-u^^xM (Ae r omona s) <DM 

&mtfhinZ>o Wfcs TAsfrVF** • V tfV TAft (A. lipolytic 
a) „ T/V* • 7 (A. 1 a t u s) „ T^-n^Ef-X • dr-irt"ai 

(A. c a v i a e) N T^tt^E-?-* • /N-f Ka7-f 7 (A. h y d r o p h i 
5 la), ^/V* t>-7 • ^-Fb77 (R. eutropha) ^(DMW. 

f — T • hW7T (R. eutropha) (l0*fcA 1 c a 1 i g e n e s 
eutrophus AC32) (zf?^* h&tttc£<3 < SRgffi& IS^^rtE 

10 mo < tfrffjfl 1 T g 1 6 ) , ^16 B 1 9 9 7^8|7B, ^t6#-^- 

FERM B P- 6 0 3 8, H^ffcFERM P-l 5 7 8 6iU 3£W ) (J- 
Bacteriol., 179, 48 2 1-48 301 (1 9 9 7) ) ^tfSJ; «3 
ff* UV\ ^tubm^^^^#T-^UX0#:rt{cPHA*#^^^rfc^( 

15 g|2p0 5-9 3 0 4 9-§-^^^^6tb^^^fflV^^-5„ 

fc i; 5 &<k*n £ o T P H A^®^55> £> # & ^5 fr#© P H Afe^ Srffl 
V^i:£tfS-T?t5 0 £f CN PHA-g"W®ft:^bPHA^^i(li-50*LV^ 

20 ^msn-rs^ PHA^^)@#:«^^^Br^bbTPHA^ii-r6 
0mmmMmx% t>>o®m£< #s w buffet 

25 jflSHfis ^W^^T* 5 0 0 g/LBTF#W* L< % i^tt<(i300 



WO 2004/033700 PCT/JP2003/012485 

9 

5 7k$Hfc* ; h V !>A X y t? &f£Z<OT frX y&JR<D££R£[ ; 

m©**^& ; y >ffltsi- h y y >-^7k« 2 f y * a s y^m3$yy 

Fp-/vf5iHW*U\ pH8~13. 5. 

nyfo- /vi"5fcfc^ T/W*y^ ^«©pH=l:g!l$£ Loo. jggglftXte 
(SEM) T'it^Lfct>©-Cfe5o SftttftttHU lflOtEES^O. lMm^ 

£5 0 0 0 te©fl¥ftfite*lfc U #fe^fc^*»bffSfl*©«lft-T'©ii:S«:W 

25 

IS W Sr Hi£ i~ 5 Tfc & © S & © J^IBI 



WO 2004/033700 PCT/JP2003/012485 

10 

^lAUR. eutropha (_b5fe©^fe#-^-F E RM BP— 6 0 3 8) 
=£rj. Bactexiol. , 179, 48 2 1-48 301 (1997) ICiE 

®<Dj?&-?mmv, phbh&ii6 7w t%tt tfciMifc, m>b (500 

0 r pm, lOmin) KZ. >3^^fc^8tLfc^<-^ hW:0>Mfcfcfc&M7t 

5 x 7 5 g f&mm&/'L (Dfr&mnwL t u r^a 3 1 itM^t vvv ^xm 

m%mi3U tt p H 1 1. 7{C^*>ife^e > ^#i:feS^?ife#i^fT5 itt'PHB 
HUf\-<Dmi£M!&m%:%nM<k^ MMM (3 O 0 0 r pm % lOmin) & 

n^xitm^ntc, itmrnzts btefrmzn^ ¥wt»i4o^ 3h 

H^/l-^7%. mXB 7%<OPHBH%£m^± a %hflft P HB H£ 2 0 % 

«3 fc^JS«4r±«5frt-5HPLC*fe*X?«ft**3£Ufc) . PHBH©»10 
mg^r^ ^ n zfc/l-A 1 m 1 Ufc©*> N ^ 9 J — . 8 5ml hW$$8k 

0. 15ml SrAufc-C 1 0 0X1X1 40«ltfc o £*V&i&*P#K «7V 

is ^-rmafrmWio. 5mi **p*.-r«u<«4*Ufclfe»ltUfc. TBffi*^^ 

U ! PHBH I f , ©3HB s 3 HH(0^/l-^<l:**fc 0 
W# J&> 6 LT# & ftfc P H B H O^f mfa i. 5 #lti UT# 6 fctt 

20 7c„ :©»Shodex K8 0 5L (3 0 0X8mnu 2*:jg^) Srlfet 
Lfc SHI MAD ZUli^G P C v*^^ A^rfl^V^^ o o T^yVA^r^Stj^g £ 

P HAtt^wttStt H ttBSttH-rW ^oh??^ tfc&ff-Sr/B wr$lJ££?To fc 0 
(HJ&M l ) 

PHBHC2 0%w/v7KttH^^4 0ml ix;?y-;H 6 Om 1 £$1-^U 



WO 2004/033700 PCT/JP2003/012485 

11 

£>mn.-§i Lfc„ V ZM'bftM ( 2 4 0 0 r p m. 1 5 m i n ) 

5 ^1 













(ixm) 


X 1 O 4 


(%) 




8. 6 


14 4 


9 7 


* 

Ma 


19 9 


13 0 


9 7 



10 

is (HJSM 2 ) 

ia6«in?fflv>fc<>©i:ISIliPHBH®»«t2 5ml »c45-«jgWctt»JSE*Jnjt 

ASflUx i£'C?#g| (2 4 0 0 r pm N 1 5m i n) icj; 5 PHA£|g!lfcLfc 0 £ 

20 



25 



(ml) 


ttft 
(/* m) 


X 1 o 4 


*9 S (75) 


2 0 1 


14 1 


T* (2 5) 


2 9 


13 7 


Tir (7 5) 


> 1 0 0 0 


13 1 


7-fe h~ h U;v (2 5) 


> 1 0 0 0 


13 2 


fh7t: Kn77> (2 5) 


> 1 0 0 0 


1 2 7 



WO 2004/033700 PCT/JP2003/012485 

SifcWofc, 7th=h!);K'fh7tKa77^HPHAij| 
fg©i^V^^^V>5 StfgfiJ: <9 7c%< WLfc 0 

5 mmm 3 ) 

3fei60!li"?/Jiv>fcPHBH;*7 phbh i o g Z^temmWi 1 0 Om 

W^lil (^m^HICpHfi, 7. 6 2 £7. 36) , Axj|90 
10 li#Lfcj&S&SB&*-Ci&*PLfc. £fr (2 4 0 0 r pm. 15min 



15 







mm 




&m 


(mL) 


(m in) 


(Mm) 


x 1 0" 4 


(%) 




0 


8. 6 


14 4 


9 7 


8 0 


1 0 


12 3 


14 4 


9 8.6 




1 5 


2 11 


13 5 


> 9 9 




0 


8. 6 


14 4 


9 7 


7 0 


1 0 


14 0 


14 2 


9 8. 9 




1 5 


118 


14 0 


> 9 9 



20 

* 

25 (^JS^J 4 ) 

WJl tl^il^feT^^&^il^tlfcPHBH 5 6}5\ |fi£ 

9 9%) SrJUfgi • jgfcjE?&!g bfc. #fe>*tfci£j&PHBH8 g Sroc^y — /Hc+5> 

(CHS9B$^ 8 0mL©PHBHx^/^gS^ (pH7. 0 5) Sr^fc r 



WO 2004/033700 



13 



PCT/JP2003/012485 



4 



5 





*m 




mm 


(m i n) 


(fj. m) 


x 1 0 4 


(%) 


0 


2 4 


15 6 


98. 8 


1 0 


9 2 


15 6 


9 9. 1 


1 5 


12 5 


15 4 


>9 9 



15 «ka«©PHBH»»«*il'^RtLT±i»SrUfe*U ®JKLfcPHBHteSt 
U JhIB PHB HM% £ l^^*l-*f" 5 * T?* * / — /v&fln £ 5 - t "C 2 Eifc 
$£Wfc. m$&^ MB (5 0t) j^ftjftLT#fe;h,fcPHBH©tt«&. ilSig 

20 *7A:Itt */Wj/^UG8 0 4. 6mmX2 5 0mm 

flU: 2 0mmo iyyiAy77- (pH3. 0) :^/-/l/=8 0 : 

20 (y >mi%y !7A+ y v^-cfis) 

: 1 . OmL/min. 
: 4 OX> 

25 /«C*3 S tK {J 2 5 m g % ^^;-/l/4mL, ^y^*yf3 0 0/iL 

Srm-a- no ott'3 p#nAi^ t fct, t-m u iomLi^^y^ 
(m&m 5 ) 



WO 2004/033700 PCT/JP2003/012485 

14 

(@1~3) . flgft#&#m8sK<fc 9f-^y V^U Sffi^03iS-4OO 
0 £^M^$c!£K-TMmJ3E 3 k Vfli LfcjfekHk ^ft:f41^y 5 ^ d ^ 
^-^-O^Sr^tf*: P H B nmi^mm U ^£^<D 2 UT 

•fS^t^BJbJi^^ofc (0 3) o 



15 



20 



25 



WO 2004/033700 



PCT/JP2003/012485 



15 

2. *tfJJ- 3-t Ka^^T/l'*^^ 3 - 1 Kn tf^— K 3 
— t Kadfi/T/^V— K 3 — t Kd^AH^- K 3 — t Fpdr->^vdrf-/ 

10 m— K 3-t Kc*W*;i- h*iJ;U*3-t Ko^f^t^/x- 

3. *°!J-3-tKn^7/l'*yi^ D— 3 — t h*ndr^df-f-/x- }- 

So 

4. *K y - 3 — t Kd ^V7W ^gt^ D- 3-fc Fa^->-^=ar1^y oi— h 
tD- 3 -t Kn^^v- > £<p2j&£*S-£#\ £fcte N D-3-tKP 

20 ap-i^^rf-/ h tD- 3-t Kn^^^f I"- h iD- 3-t Kn^rv^V 

5. 7Ky-3-t Kn^W/Ufl^B^ ft^iaoTli^, 

25 

6. #9 -3-t Yn*isT;v%>m%m&^%%&yn&T^v*-r*m-QS> 



WO 2004/033700 



PCT/JP2003/0 12485 

16 



9. #y - 3-t Kn*^r*';fr>'ttfr£$ri~$tt&'ifeas« r^-ci^-^-x • =3r 

10 

10. jKJ) - 3 -t Kn^^A^^MfrftP.* #!l-3-tKn^7;v* 
^StlT®fl:©!iSI^ too, ftiW^^^flcT;^ y *aS36D**-« i: 

-3-t Kn «^^T^* >-^Sr5>il Lfct>©-C& 5f#*3S 1 ~ 9 <DV^T *i#H-ia 

15 m.<DMMJ>feo 

20 

25 13. MO. lMm^±, 1. 5;imStT©^!)-3-k Fp^tv'7;^ 



WO 2004/033700 



PCT/JP2003/012485 




WO 2004/033700 



PCT7JP2003/012485 




